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Japanese Patent Application Laid-Open No. 2004-70032 

Claim 1 

1. A cured resin pattern forming method comprising 
the following steps of: 

applying a radiation- sensitive resin composition on 
a substrate to form a layer; 

irradiating the layer with radiation via a mask and 
thereafter developing the same to thereby form 
predetermined resin patterns; 

then applying radiation to the whole surface of the 
layer of the radiation- sensitive resin composition 
containing the resin patterns to thereby photo-cure the 
layer of the radiation- sensitive resin composition; 

thereafter further curing the radiation- sensitive 
resin composition by annealing; 

using an irradiation apparatus with a high pressure 
mercury -lamp as a light source upon irradiation via the 
mask; 

cutting off a radiation of 300nm or less by use of 
a filter; 

irradiating the whole surface of the layer with 
radiation containing radiation having a wavelength 
ranging from 250nm to BOOnm upon application of the 
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radiation to the whole surface thereof; and 

allowing a dose of the radiation applied to the 
whole surface to be greater than a dose of the radiation 
applied via the mask. 

* * * * * 

[0014] 

After the formation of the predetermined resin 
patterns according to the above procedure, radiation 
containing a wavelength ranging from 250nm to 300nm is 
applied to the whole surface upon irradiation' of the 
whole surface with the radiation. As the radiation, may 
be mentioned, ultraviolet light or deep ultraviolet light. 
The wavelength of ultraviolet light or far ultraviolet 
light to be used ranges from 180nm to 3 80nm and contains 
a wavelength shorter than the wavelength of radiation 
applied via the mask. Here, the dose of the radiation 
applied to the whole surface per unit area is greater 
than the dose of the radiation applied via the mask and 
is normally equivalent to 2 to 15 times, preferably, 2.5 
to 10 times the dose of the radiation applied via the 
mask. Finally, the step of forming the cured resin 
patterns according to the thermosetting process is 
terminated. In the present thermosetting process, 
annealing is done at temperatures of 150°C to 250°C, 
preferably, 180°C to 240°C for a heating hour ranging from 
5 minutes to 90 minutes, preferably, 15 minutes to 90 
minutes by using a hot plate, a ventilating drying 
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machine, etc. Also the thermosetting process is done 
under an air or nitrogen atmosphere. As crosslinking 
proceeds at full -face exposure and the heavy average 
molecular weight of the resin patterns increases, the 
softening in the thermosetting process tends to be 
suppressed. Further, the difference between the angle, 
which the section of each post -development resin pattern 
forms with the substrate surface and the angle which the 
section of each cured resin pattern formed by further 
full -face exposing or heat -curing each resin pattern 
forms with the substrate surface, becomes small. When the 
difference between both angles ranges from over 0.1'' to 
under 40°, preferably, over 5° to under 30°, more 
preferably, over 10° to under 25°, there is preferably a 
tendency to maintain high resolution even after 
thermosetting . 

***** 
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[IS^^ 1 ] 

fzm:. ^^izmMmiz<t:^xmit^nz>mitmmy^'$'->(om^y3)i{zio(.^x. -^^^^ 
i)'LX(Dmmizts{.\xw,&ym^>:/^tftMti-?>mm^m^mi^. y^ju^^&mi^xs 
0 0 nm}:jT<D^mmitmmu. f)^^mi(Dm±m^(D^mmm^izi3i\x 2 5 o~3 0 
0 nm(D'M(0WLmi^^'^tst5Lmm^mmu. -7:^^^'fi-i^x<DmmmJ:u±m^(omm 

mm^<omm/-^^->(Dmmizfciuxmmfjimm[zt5{,\x. mm(Dmntmmmt<Drj:-r 
mit. mmt u xnm u r^mtrnm/-^^ - xomm. \zt^\^ xmmumm ic ^ \.\xmm<o^ 
[zuwL(omim^%n'$' - >mnsL:fi}^. 

[0 0 0 1 ] 
to 0 0 2] 

witrnfu/t^-yit. m^{t. m.^mmm\-^>'j7.'$' (tft. Th i n f i i m -i 

Trans i s t o r ) SiSS^^^g^^^ E L ^7F^SlC{£ffl 5 tl-S TFT (Otmm ' 
. J^^S^TFTj^^a^^M-^^^E L^^^MlCl^ffl^n-StEiftSS^tS. W^^EL^^ 

m.-t^tzi^om^j'^^-y. ^^-m^3m7^mm.\z%^^'^^nxm:7mm^:h^-it-t^ 
fztbizm{.^'bn^:f]'p-y>(ju^^mjSiT^fzi!f>(Dm^/'^^->u^tux^mx$>^o 

f)m%f ^ti^fzub. miAmi^^mmmi&<m ^ m t ^xmtmm/'^ ^->^mm-r^m'^\z 
fi, .t(r>WL%^■^tltz^m^\^•^i^^^J \zmtmm/-^^->^mf&-t^-jif>mi3'ii>^. 
'^^(omitm^^j'^^-xDmm.i^mt. ^rm^±\zmiiSLffim'\^mmii^jsm^mm(omm. 
\z7.}d>-t—^my.\xwsL^mf^^-\ti3.tfi^mi^i^rzibt.. -f^j^-^-r^. ma&<oyv 

, msf^nrzmmmvtmviz-r^z.tA^^fs:t>Hx\.^rz, c(Z)j;e);5:iiM(ixii 

«£>/c. sffit-r^m-^(Dmtmm/'^^->t)m^nui^ti^z>r^mt}^&^rzo ^rz. stjfc 
©+y >i^7v^ \^it^^=S:'^V7^i^mmiSLmmi±mmmmzi5{,\x. mm • i^jg^ic 
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[0 0 0 3] 
CO 0 0 4] 

TUit>t>. mm±izmiiSimm^mmmfS.^^m^iyxm^mmiy. -^T.^^-ft- 

[^xiSLmm^mmufz<Dt>. mmiyXpfim(ommy^^->^mfa\^. ^xi^xm^omm/'^ 
^->^^tsmiAmmi±mmmmm(Dm±miz. lAmm^mmux. m%i<omwi.mmi^m 
imm<^m^tftm<tiy^'^. ^^izmmmiz^^xmt^n^m^tmn^/'^^-xom^yj 
;S(ctetNT. ■7:^^^'fi'UX(omm{zt3{,^xmK7m^>z^=^ytMt-r^mm'^m^mi^ 
. y^jU'$'^m{.^x3oonmi:jiT(oiiSi.mmitmmu. t)^^mii(om±m^<o^mmmm 

IC*51\T2 5 0~3 0 0 n mOiS:^©«Cl*i|S|«r#t/iftl*i^«rRSI^ -77.^ =&i\-\^X(Dm 
[0 0 0 5] 

:^§^^(omitmm/-^^->m!&yjmizt5{.^x^m^n^mwitiyxit. wixit. ^'^7.m. 

i^xmm^mm^ii:^z.t{zj:r>x. miAmi^^mmm^mm^iSi^ti^t}^. mm^m^ 
^$i±rzm:(omiSi.mt^^mmm'^mit. m^mi^^mmmmomm^fA^^rjii'j. mm 

. 0. 5~ 1 0 nmm&X$>^o 
[0 0 0 6] 

iX{.^x. mwLmm^mi^m^^miz. ^'^:^m<omm±\z^nAmx/t'$'->^mmufz . 
■^7.^^'rfiyXisi.mmt:mmT^o -77.{?(on^->[t. ^mtr^j-^^-yw^mzji^c 
xmKM^R^Mo -^:^^^i^[^x(DmmziiK\xmEi7\^m^>zf^itmii-t^mm'^m. 

*ffl^.^. 7^';U^«:fflt^T3 0 0 nmlUTCD«[S^li(JigSlrU. 3 0 0 n m<i: tJ:^tN>fi?:^(D 

m^m^mmr^. mm<DJigm.[t. :$m\^(Dmm^w^^mmmx$>n{t^[.^o y-oi 

fiX^^COX. it^lk^^^itX^. Sff*Ll^. 
[0 0 0 7] 

mit. mmYJi^^vi^it'^<^x$)-DX'bj:i\u. mm7J\^tiVi±<t'^mx$>^x^,i:\.\ 

m-:^h'J'^A. 'J>^-7Km:^h'J'i7A. U >^7j<^-7 Vt--^ A. U >^-7jc^T 

A. m^^voA. mm7i(.m-t \- *j o A. mmyi^mihviJAs nz':?^:f-h*jOA. Tt^o^ 

[0 0 0 8] 
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hUj>t5^;UT5>. tyx5^;P7*>. -:xX5^;i/75>. hUx5^;U75>, 

[0 0 0 9] 
[0 0 1 0] 

y -^>mwm}i^mtlyXlt. mxii. 7H'J;^-+vx5^U>7;U4^;Ux— tHU^*- 
+ vX5^U>z 'J-;Ux-7";k 7H'J=i-+->xf^u>7;u4^;U7'J-JUx-7^;u/d:<i:(^7t? 

u^+->x5=-U'>si^<*. :t+vx5^ix>/'3j-+vyptr^>yp';/^^ta^4*. v;ue 

^>mfifjm:i^:x,TJU. 7HU^+->x5^U>y;ut'^>fl§fl*^x^7^;k 7K'J^+->x5^ix 
[0011] 
[0 0 12] 

Z-ztV^^SattSiJchUTIi. mpLl:£. ^-5 'j;U7;U=i-;U5J!E^x;^7^;U:h h 'J •!> A. 
^U-<;U7;u=i-;ueit^x:^7^;U:M-'J ■^A/j:<i:o^$!l7;U3-;ueSt^x;^7^;u^, 

>:^;i'7tN>^:^ h U A. K7='->;^:^7^ lx>;^;U7tv>^:h h U A/d:<h'(0S)-5+;U7 'J 
[0 0 13] 

mrc. imMit. ^mmm=^^^i^xi\xh<i:i\ m%i<ommmmtLxit. mxi^. y 

miimmmf(im^^^tji^m(oz>t><D. ■7^^^'ft'i^^mtftizi5i\xittiimm^ti/tm^t)^ 
immizmmu. !ftt}mm^nut)^z>fz$wmmmmzmm-r^z.trj:<m^x. mm/-< 
^->^m^T^. mm'^. 7K;5t. umux. pfim<D/i^->^m^-r^:itfj^x^^. 

[0014] 

iii±(D^mxmm(Dmm/'^'$'->=&mmiyrc'ik. ^m^onmrnmrnizisi^x 2 5o~3 

^m^n^m^^m^fcltm^^m(D}&E:li^ s o~3 s 0 nm-e^ij. 
<7^ifi-uxmm-r^wi.mm^vmi^}&m^'^tj\ sfc. cc-e^®(cs^^^«[i*8ioD#^ 
mm&fzij<Dmmmit. -^:^^^-fi-iyX^mm=^mmT^mmmj:ij'b:k^<. -^t.^?^ 

^UT(D^ttlC>ttUT. ji^2~1 5te. »*U<(i2. 5-1 OfST^-S, 

s^icisi?ii^bxiiicj:oT®<fb8*fl&/t^-v<Dfl5fi!ci^*!i*T$-a--5, iKomwitumt. 

i^y h^k- ®ml^jl^«l^^fflt^T 1 5 0°C~2 5 0°C. Ht.[^<\t 1 8 0°C~2 4 
0^. iPf^Btralli 5 9 0 ^J", »*U<(i1 5 5^~9 0 5i--ci^^!as^fTe)c *;ti^iii^k 

T.m{t^%h\^<{imm^mnTx'tit>n^. ±mmit\zi5{.^x^mi3^m:^. mw^^- 
><Dmm^mi^^mD^i^^<fs.^\i.E. mmtJLmx'<Dmti3mu-^H^m\p\ffi&'-j. 
m^<ommj'^^->(Dmmtiimmmiiu-mm.t. m%^(Dmm/'^^->^-^ib\z. 
it. mmit\^xmni\^rzmtmm/'^^->(Dm^timmMiit^-rnm.(omti^'\^^<t^^. 
mi?.<Dn^(omtfi o . i 4 0 isjut. »s u < (i 5 3 0 giUT. j: y »s u 
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CO 0 1 5] 
[0 0 1 6] 

mm<DmmRzfmm\fiX(Dr^x<D^m^'^ii'b(Dx$>^o mT> mmmiz,kz>x:^m^ 
=&j:''jmmizmmt^t}^. :^^mitzti^<Dmmmiz^^xm^^H^'b(Dxitui\o io 

(0 0 1 7] 

^^^j 1 

mnm. >^inw&txisjgit€:^^ufe2 o omL ©ego □7^:^=1 i;iT<Df^M=S:i±'^ 
^i^^=f■mlt^ 5, oooTfeoTt, 

6. 6g 

v^7P^+v;U;>t^^ U h 11. 4g 

3-x5^;i/-3-ptt$'^'Jp + ->pt5^;U;t+-fe^>' i 7. 8g 

a- 1 KP4^->^yy:^>^pt5^;i/ 8 3. 3 g 20 

Tye^'f V^5^P:=:h'J;i/ 0. 9g 

[0 0 18] 

(A) ^fliA 1(10 OSMgl}) . 

(B) jC C4) 
[0 0 19] 



[0 0 2 2] 

XTPi^Mit^^ ( 2 5 . 

(c) N-pt5^;i/:^;U7|v-;u:t4^>>7^;U'r5 K (i MMSP) . 

(E) a- t KP + v-f V^^>K^5^;U (4 7 4SMgP) 2 3 'CTS^L;tflD^ 50 




[0 0 2 0] 

(i^tl'. QMi. ^ (4-1 ) -C^$n-5M^S^^t-. ) 
[0 0 2 1 ] 
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[0 0 2 3] 

mm^^5. 0 8cmX5. 0 8 CfTKDSB^^'^^Sffi C3-^>^4±ig. r#7 0 5 9j 
C m) T}inyC?n. TDEKTAKSJ TjIiJ^D lc;5:5<fc5ICJf$fi£U;t m^ (a) 

) . 

[0 0 2 4] 

coS]»i*j«it«ifliimfiE!t«3Ji (1) ic. ie^j±7Kis^>y ('5->5j-m«i 

U SH- 2 5 0 0) ^^tai(Ct)Oy'X^7^-f C5;^-y- (^) ii. rM-2 L i m.1 
D ^ffll>T. y-^^-r A^^;:^il{7Hv^Xi7 (3) ^^UT3 1 3 n miUT(D;fii:g(^3fc 
^•jgKrUfcJtt^iBI (4) ^BSttUT. MJtU;t (01 (b) ) » tHv-^^^ (3) <i:UT 

«)(D7HvV;^^$:fflU/S:o (4) (i, ;S:^3 6 5 nmSmT'OMA«2 0 0 m J / 

cm2 <!:;5:SJ;^(CBii^U/b, 
[0 0 2 5] 

m%^. T^h^^f^^UTV^-OAt KP + ->K7)cj§>^ (1 0 0MfiSPt1'lC7"h^pt5^;U 
Z^t-'^At KP+vK^O. 2MgSBM-r^o ) ^fflt^T. 2 3 °CT' 7 0 ^^.TbU^^ 

(C^®lCS-pT«tl4}§ CMS 6 5 nmWm-CCO^mtS 00mJ/cm2) ^!!St*U/t 

mm\^x. mitmw^^-> (s) ^r^^figu/t (si (c) ) . 

[0 0 2 6] 

mibnfzWitmmj^^-> (5) i*. Pb1ii2 o^tmT¥^Tlca£^/fliti^(^^/t^-> (11112 

Owm) (DJl*- (Ti ) ^r^JlIt C (^) T^U/'? «y tJ^gM. FDEKTAKSJ D $:fflOT 
[0 0 2 7] 

umm 2 

hjhi^'J 1 xm^ntzmki[\um^m.imii^m\.^. mm.Vk(o±mmit<Dm%m^ i o o o m 

-5-<^i^^. ?ii<b^)!i/'«^->(^ai5A^e><Z)^^JSfi4 3gT'*»:3;to 

[0 0 2 8] 
3 

HSii^iJK^ (C) N -^5^;i/;^JU7tv-;U^4^i>7;$'>'U-r5 K (1M«SP) ^Z^^j-h'T — i> 
x-^- 2 0 7 4 in-T"^ 7m\ ( 1 KmSP) (c^Mt--5iU^J±|5l«l<?5^ft(cJ; U S«f 

;liJ^D (c/d:§J:=»lcJK^Ufc (Si (a) ) o 
[0 0 2 9] 

- 1 7 5 5 i 7AJ D *fflUTS5tU;t (01 (b) ) , 7tfv?V>5.^ (3) <!: UTfi, 
) ri;5?:^3 6 5 nrnT. aigX>^2 5 Om J /c m2 <h/d:^J;plCflSS*U/co 
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[0 0 3 0] 

m^m. 7"h^pt5^;u7>t-':7At Kp+->K7jcj§>« (1 0 0MMgP4'fc-7"h^>5^;u 

Zy^-'i^At KP + ->.K«-0. 2S«gP^Wr-5. ) ^ffll\T. 2 3°CT7 0f>tB^im 

feo^co njg^. Du v^>y i'^i^^mm im m ruxM-s o i mdj ] ^mi^x 
) ^m^i^fz (01(c) ) . 

m^nni3 fim:3>^^ (mmsdm) ^^vrntmn^/t-s^-^ (s) 

<om^ (Ti ) ^t^mtf ii^B:^7.^^)-> {m m. ^^a^jl-xi ] ^m^^xmm 
vtctz.^. 2 nmx^-otzo ^ti. witmfi^n^-><DmmzM\^xm.m.ti^m[zti^\ 

[0 0 3 1 ] 

nmm 3 xm^nfzmiiLmmmmmm<^^mi\ im'4k(D±mmit(Dm^m=& e o o m j 
/cm2 (c-r-5Ju^(i. mmms^mmomi^^mK mitmrnyt-^-xDmrnztaiiyx 

[0 0 3 2] 

tb^^Ji 

mmm^xm^nrzm1iS^mmmmmJ^^<^^ml\ mmmi(D±mm^=&^nt>tj:{,\amt. m 
7> Kx^-^/\-^->fj7H;^ h^-tj^Tgicj-TusiN. mnsL-t^:iiitiix^t^ti^-onio 

to 0 3 3] 

imm 2 

umm 3 xmi^nrzmi&mummi^^nm^m^^. mmi(o±mmit(omtftm^ ^ 0 0 m j 

X^Ufj-^-ofz, 
[0 0 3 4] 
[%0J<D^^] 

n^->^mm{zi^m.x^^. 

1 : 1 1 : t&.mm^^mmm 

1 2 : tSLmtsmmmm. 

2 : 

3 : tHv'-^X^ 

4 : 

5 : iS^M 
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